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Description 

The invention relates to a drainage catheter ao- 
cording to the introductory part of claim 1. 

Such a drainage catheter is known from US-A4 
715 848. This loiown catheter comprises a head piece 
in which a chamber is formed, in a side wall whereof 
the inlet opening is fbrmed. A discharge tube is con- 
nected to the chamber through a restriction. A sepa- 
rate pressure tube is connected to a part of the pres- 
sure channel in the head piece, which ends in the noz- 
zle opposite the restriction. In use a suction source is 
connected to the discharge tube, so that fluid togeth- 
er with debris can be drawn through the inlet opening, 
via the chamber in the discharge tube. Water can be 
supplied through the pressure tube. The water from 
the nozzle breaics up the debris drawn into the cham- 
ber through the inlet opening, so that debris parts can 
be taken up in the flow generated by the suction 
source. At the restriction or port between the cham- 
ber and the discharge tube a Venturi effect is gener- 
ated, serving to further draw material into the cham- 
ber. 

The invention has for its object to provide a drain- 
age catheter of the type described in the preamble, 
which is simpler to use. 

A drainage catheter according to the invention as 
characterized in claim 1, can be made with a very 
snnall diameter, so that it can be used for removing de- 
posits and such from body vessels of a human being. 
Despite the small diameter of the catheter and ac- 
cordingly of the discharge channel, a very good suc- 
tion at the inlet opening is created due to the ejector 
action so that a source of liquid under pressure suf- 
fices for the operatton of the catheter. During use only 
the feed of the liquid under pressure needs to be con- 
trolled. The suction generated is directly dependent 
on this feed. With the catheter according to the inven- 
tion liquids and soft deposits and solid particles hav- 
ing a maximum size such that they can pass through 
the inlet opening, can be removed. 

A further development of the catheter according 
to the invention is characterized in claim 2. During use 
a small quantity of the liquid underpressure will arrive 
in the vicinity of the front end of the catheter via the 
narrow passage openings. When a contrast fluid is 
used as liquid the vicinity of the front end of the cath- 
eter can in this way be made visible on an X-ray 
screen. 

The step of daim 3 is preferably applied thereby. 
A narrow passage opening in the face of the front end 
of the catheter can cause contrast liquid to flow out 
in the forward line of the catheter whereby guiding of 
the catheter is simple while it is made visible on an X- 
ray screen. 

A preferable embodiment is characterized In 
claim 4. The cross-section of the pressure channel in 
the portion bending back is in this way very carefully 



contrdled and dimensioned, such that the flow of the 
liquid under pressure out of the pressure channel and 
along the inlet opening can create the desired ejector 
action with great reliability. 
5 A further preferred development is characterized 

in claim 5. Even with catheters having a very small di- 
ameter a reliable ejector action can be obtoined In this 
way. 

The Invention is further elucidated in the foilow- 
10 ing description with reference to the annexed figures 
of an embodiment 

Fig. 1 shows schematically an embodiment of a 
drainage catheter according to the invention In 
the position of use; 
IS fig. 2-5 show partly broken away perspective 
views of the front end of an embodiment of the 
catheter at different steges of manufacture; 
fig. 6 shows the front end of the catheter in partly 
broken away perspective view in the position of 
20 use. 

Fig. 7 shows the front end of another embodi- 
ment of the catheter according to the invention, 
in a view corresponding to that of fig. 6. 
Fig. 8 shows a cross-section according to line 
25 Vlll-Vlll in fig. 7. 

The drainage catheter 1 shown In fig. 1 compris- 
es a tube-like basic body 2 with mutually separated 
pressure channel 3 and discharge channel 4. 

Connected to the pressure channel 3 in the situa- 
30 tion of use Is a source of liquid under pressure, which 
is indicated in fig. 1 by a pump 5 which feeds liquM 
from a reservoir 6. 

The discharge channel 4 is connected to a dis- 
charge reservoir 7 wherein substences discharged 
35 with the catheter are stored. 

Formed in a side wall at the front end 8 of the 
catheter 1 is an inlet opening 9 whereby material can 
be drown in in a manner to be described later. The 
front end 8 is also provided with narrow leakage 
40 openings 1 0. 11 for contrast liquid, which will also be 
further described later. 

The figures 2-5 show schematically the manner 
in which the front end of the present embodiment can 
be manufactured. 
45 The basic material is shown in fig. 2. As previous- 
ly described this comprises a tube-like basic body 2 
having therein a pressure channel 3 and a discharge 
channel 4. The pressure channel 3 has a smaller di- 
ameter than the discharge channel 4. The basic ma- 
50 teriai can for example be manufactured by extrusion. 
From a long piece of extruded basic material a suit- 
able length is removed and at the rear end connecting 
means for the pressure channel and discharge chan- 
nel 3 and 4 respectively are arranged in the usual 
55 manner. 

The outer wall portion which bounds the dis- 
charge channel 4 is ground away from the front end 
8 of the basic material so that a tube-like pressure 
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channel end 15 rennains as shown in fig. 3. In this 
pressure channel end is fixed a jet nozzle 16. for ex- 
amfrie by glueing or ultrasonic welding. 

The pressure channel end 15 Is subsequently 
bent badk and the nozzle 16 Inserted into the front 
end Of the discharge channel 4. This situation is like- 
wise ffaced by for example glueing or ultrasonic weid> 
Ing. The various material transitions are finished 
smoothly In the usual manner by grinding. 

As is shown In fig. 5. an inlet opening 9 is then 
formed in the side wail of the basic body 2. for exanrt- 
pie by cutting it therein using a cutter 17. 

During use of the catheter a liquid jet Is directed 
along the Inletopening 9, as indicated in fig. 6 with the 
arrow 1 B inside the discharge channel 4. Through the 
ejector action occurring therein there results a suc- 
tion at the opening 9 whereby liquids, blood dots and 
small solid particles can be sucked up. This suction 
is schematically indicated with the arrows 19. 

Ch)se to the front end 8 a number of narrow leak- 
age openings 10, 11 are arranged on the side remote 
from the inlet opening 9 in the outer wall of the basic 
body bounding the pressure channel 3. These leak- 
age openings allow a small quantity of the liquid fed 
via the pressure channel 3 to escape. During use of 
the catheter a contrast fluid is used as liquid so that 
the liquid escaping via the openings 10* 11 makes the 
vicinity of the front end of the catheter visible on an 
X-ray screen. The leakage opening 10 in the leading 
end face of the catheter delivers leakage liquid in the 
forward line of the catheter so that the area towards 
which the catheter ts moving is made properly visible 
on an X-ray screen. 

The suction working Is dependent on the speed 
and delivery of the liquid jet 16. When there Is danger 
of the discharge channel becoming blocked a back- 
pressure occurs in the discharge channel at the pos- 
itk>n of the inletopening 9 which immediately reduces 
the suctton action. A self-regulating effect of the suc- 
tion action is hereby automatically achieved. 

The catheter 25 as shown in fig. 7 also comprises 
a basic body 26 defining a pressure channel 27 and 
a discharge channel 28. A U-shaped metal tube 29 is 
arranged with its legs 30, 31 in respectively the pres- 
sure channel 27 and discharge channel 28. The U-tu- 
be is f bead In its place by hardened filling material 32. 
The outer end of the catheter is finished by applying 
a nose portion 33 of soft plastics material. The end 
portion is in the usual manner ground to a smooth 
surface. 

The leg 31 of the U-shaped metal tube extending 
in the discharge channel is provided with a narrowed, 
tapered portton 34, so that a jet nozzle is formed at 
the end of the leg 31. This jet nozzle 36 directs the flu- 
id which is supplied through the pressure channel in 
a accurately controlled manner along the inside of the 
inlet opening 35, so that the desired ejector action is 
obtained In a reliable and efficient way. 



Instead of introducing contrast fluid by means of 
separate openings as the openings 10, 11 in figs. 5 
and 6, the discharge of contrast fluid at the end of the 
5 catheter can also be controlled by controlling the out- 
flow out of the discharge channel. If the discharge 
channel is blocked, the flow of fluid supplied through 
the pressure channel will have to escape through the 
inlet opening outwardly. 



Claims 

1. Drainage catheter (1), comprising a mutually 
15 separated pressure channel (3) and a discharge 

channel (4), formed in one tube like basic body 
(2), connecting means at a rear end for connect- 
ing said pressure channel (3) and said discharge 
channel (4) to respectively a source (5) of liquid 
20 under pressure and discharge means (7) and 
wherein at the oppositely located front end said 
discharge channel (4) is connected with an inlet 
opening (9), formed In a side wall of the catheter 
(1), said pressure channel (3) bending back at the 
25 front end in the direction towards the rear end 
and forming a jet nozzle (1 6, 36). arranged In said 
front end of said discharge channel (4), charac- 
terized in that the discharge channel (4) has a 
continuous cross section from said jet nozzle (1 6. 
30 36) on towards the rear end, the inlet opening (9) 
is formed in the side wall of the basic body bound- 
ing the discharge channel (4), the jet nozzle (16, 
36) is capable of directing a liquid jet along said 
inlet opening (9) in such a way that at said inlet 
35 opening (9) of the catheter suffbient suction is 
created due to ejector action, without additional 
suction in the discharge means (7). 

2. Catheter (1) as claimed in daim 1 , wherein in the 
40 front end (8) at least one narrow passage open- 
ing (10, 11) is formed on a side remote from the 
inlet opening (9) in an outerwall portion of the ba- 
sic body (2) bounding the pressure channel (3). 

45 3. Catheter (1) as daimed in daim 2, wherein a nar- 
row passage opening (10) Is formed in the face 
of the front end (8) of the catheter (1). 

4. Drainage catheter as daimed in daim 1 wherein 
so the back bending part of the pressure channel is 

formed by a metal U-shaped tube (29) sealingly 
engaging with one leg (30) in said pressure chan- 
nel and with a second leg (31) in said discharge 
channel (28). 

55 

5. Drainage catheter (25) as daimed In daim 4, 
wherein said second leg (31) of said U-shaped 
tube (29) is narrowed (34) toward its free end so 
as to form the jet nozzle (36). 
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PatentansprQchft 

1. Drainagekatheter (1 ) mit zueinander getrenntem 
Druckkanal 3 und Ableitkana! 4. die in einem 5 
rohrffirmigen Hauptteil (2) ausgebildet sind, Ver- 
bindungselementen an einem hinteren Ende, 
zum Verbinden des Druckkanals (3) und des Ab- 
teitkanais (4) mit Jewells einer unter Druck ste- 
henden RQsslgkeitsquelle (5) und einer Ableit- 10 
einrichtung (7), und wobei der Ableitkanal (4) an 
dem gegenuberllegenden vorderen Ende mit et- 

ner Einla&6ffnung (9) verbunden ist* die in einer 
Seitenwand des Katheters (1) ausgebildet ist, 
wobei der Druckkanal (3) an dem vorderen Ende is 
in die Richtung zum hinteren Ende umgebogen 
ist und eine Strahlduse (16, 36) bildet welche in 
dem vorderen Ende des Ableitkanals (4) ange- 
ordnet ist, dadurch gekennzeichnet. da& der Ab- 
leitkanal (4) von der Strahlduse (1 6. 36) bis zum 20 
hinteren Ende einen kontinuierlichen Quer- 
schnitt aufweist da& die Einla&dffnung (9) in der 
Seitenwand des HauptkSrpers ausgebildet ist 
welcher den Ableitkana] (4) eingrenzt. und da& 
die Strahlduse (16, 36) einen Russigkeitsstrahl 25 
entlang der Einlall6ffnung (9) lenken kann, so 
dafi an der Einla&dffnung (9) des iCatheters eln 
ausreichender Sog aufgrund der Saugstrahlwir- 
kung. ohne einen zusStztichen Sog in der Ableit- 
einrichtung (7) erzeugt wird. 3o 

2. Katheter nach Anspruch 1, wobei in dem vorde- 
ren Ende (8) mindestens eine schmale Durch- 
gangsoffnung (10, 11) auf einer von der Einla&- 
offhung (9) entfernten Seite in einem Au&en- 35 
wandberelch des Hauptteils (2) ausgebildet ist, 
welcher den Druckkanal (3) eingrenzt 

3. Katheter nadi Anspruch 2, wobei eine schmale 
Durchgangs6ffhung (10) an der Vorderseite des 40 
vorderen Endes (6) des Katheters (1) ausgebil- 
det ist 

4. Drainagekatheter nach Anspruch 1, wobei der 
umgebogene Teil des Druckkanals aus einem 45 
metallischen U-fdrmigen Rohr (29) gebildet ist, 
welches mit einem Schenkel (30) in den Druckka- 
nal und mit dem zwelten Schenkel (31) In den Ab- 
leitkanal (28) dichtend eingreift 

so 

5. Drainagekatheter (25) nach Anspruch 4. wobei 
derzwelte Schenkel (31) des U-f&rmigen Rohres 
(29) in Richtung dessen f reien Endes veq'Qngt ist, 
so daB die StrahldQse (36) gebildet wtrd. 



de pression (3) et un canal d'6vacuation (4). mu- 
tuellement isol6s. formes dans un corps de base 
d'aspect tubulaire (2). des moyens de raccorde- 
ment d rextr6mlt6 arri^re pour relier respective- 
ment ledit canal de pression (3) et ledit canal de 
d6charge (4) d une source (5) de liquide sous 
pression et d un moyen d'dvacuation (7), et dans 
lequel, d rextr6mit6 avant situ^e d I'opposg, ledit 
canal d'^vacuation (4) communique avec un ori- 
fice d'entrde (9). form6 dans une parol lat6rale du 
catheter (1), ledit canal de pression (3) se retour- 
nant & I'extrSmit^ avant dans la direction orientSe 
vers I'extrdmitd arri^re et formant une tuyere 
d'injection (16. 36). am^nag^e dans ladite extrd- 
mitd avant dudit canal d'^vacuation (4), caract6- 
rls6 en ce que le canal d'dvacuation (4) a une sec- 
tion uniforme depuis ladite tuyere d'injection (1 6. 
36) en direction de rextr6mit6 arri&re, rorifice 
d'entr6e (9) est formd dans la parol latSrale du 
corps de base jouxtant le canal d'^vacuatlon (4), 
la tuydre d'injection (16. 36) est capable de diri- 
ger un Jet liquide le long dudit orifice d'entrSe (9) 
de telle fa^n qu'une depression suffisante est 
cr§6e audit orifice d'entrSe (9) du catheter, due 
d Taction d'6Jection, sans aspiration compI6men- 
taire dans le moyen d'dvacuation (7). 

2. Catheter (1 ) selon la revendication 1 . dans lequel 
au moins une ouverture de passage restretnt (1 0, 
11) est form6e dans TextrSmitd avant (8) sur un 
c6t6, d distance de I'orif ice d'entr^e (9) dans une 
partte de parol extdrieure du corps de base (2) 
jouxtant le canal de pression (3). 

3. Catheter (1) selon la revendication 2, dans lequel 
une ouverture de passage restreint (10) est for- 
m6e dans la surface de Textrdmitd avant (8) du 
cath6ter (1). 

4. Catheter de drainage selon la revendication 1, 
dans lequel la partie recourbSe vers I'arridre du 
canal de pression est formSe par un tube metallic 
que (29) en forme de U dont un bras (30) est en- 
gage de mani^re ^tanche dans ledit canal de 
pression et {'autre bras (31) est engag6 dans ledit 
canal d'Svacuation (26). 

5. Catheter de drainage (25) selon la revendication 
4, dans lequel ledit second bras (31) dudit tube 
(29) en U est 6trangl6 (34) vers son extr6mit6 II- 
bre de manl^re d former la tuyere d'lnjectton (36). 



Revendlcatlons 



1. Catheter de drainage (1). comprenant un canal 
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